SUMMARY A patient experiencing transient cerebral ischemic attacks (TIAs) was studied angiographically and found to have a symptomatic stenosis of the appropriate internal carotid artery (ICA) and three asymptomatic intracranial aneurysms. A therapeutic approach to this type of problem is discussed in this article.
IN PATIENTS undergoing cerebral angiographical examination for evaluation of occlusive cerebrovascular disease, about 5% will show an unexpected aneurysm. 1 ' 2 The number with multiple aneurysms is difficult to ascertain from the literature, but must be considerably less. The following case illustrates the rare association of three asymptomatic intracranial aneurysms and a symptomatic carotid stenosis demonstrated on angiographical evaluation.
Case Report
A 67-year-old white woman gave a history of a fiveminute episode of left arm numbness occurring three months prior to admission. On the day of admission, April 3, 1974 , she noted the onset of complete numbness and slight weakness of her left arm and leg lasting about 45 minutes. By the time she was hospitalized, the symptoms had nearly resolved.
She had a history of hypertension for at least 20 years, which had been under fair control with multiple medications. She also had chronic bronchitis, headaches, and occasional depression and was being treated for hypothyroidism. There was no history of diabetes mellitus, angina or prior neurological deficits. Family history was negative for any neurological disorders.
Examination on admission revealed an alert apprehensive woman with a blood pressure of 160/92 mm Hg, regular pulse of 96 per minute. Funduscopic examination showed mild arteriolar narrowing. No hemorrhages, exudates or bright plaques were seen. Ophthalmodynamometry showed a 25% difference in systolic pressures, with the left greater than the right. Her neck was supple and bruits were heard over both carotids, most prominent at the midcervical region, right greater than the left. Cardiac examination suggested left ventricular enlargement but no murmurs or gallops were heard. The rest of the general examination was normal. Neurological examination was normal except for some extinction of the left arm with two-point simultaneous stimulation testing and slight downward drift of her left arm when extended. No pathological reflexes were elicited.
Complete blood count, urinalysis, blood chemistries, partial thromboplastin time, and prothrombin time were all normal. Cholesterol was 200 mg/dl, and triglyceride was 235 mg/dl. Arterial gases showed a pH of 7.44, Po 2 of 81 There was also a 30% stenosis of the left internal carotid artery at the bifurcation.
The patient then underwent a right carotid endarterectomy which revealed an estimated 95% stenosis of the internal carotid artery. Neurosurgical consultants felt that because of the patient's multiple medical problems she was not a good candidate for intracranial surgery at that time. Her postoperative course was uneventful and ophthalmodynamometry revealed equal pressures. She was discharged on acetylsalicylic acid and dipyridamole (Persantin), in addition to her antihypertensive and thyroid medications. Her course remained stable and she was readmitted seven months after her surgery for re-evaluation. Cerebral angiography was performed via transfemoral catheterization and there was no measurable change in the size of the aneurysms. The right internal carotid artery was patent; however, the stenosis in the left internal carotid artery had progressed. A left carotid endarterectomy was successfully performed. Because no increase in the size of the aneurysms was noted, intracranial surgery was not recommended.
Discussion
In a review of the literature by Portnoy and Avellanosa 3 on the association of extracranial carotid stenosis or occlusion and intracranial aneurysm, no cases showing the association with multiple aneurysms were identified. They reported one case with a right internal carotid aneurysm and left internal carotid artery stenosis. Their surgical approach was identical to that advocated by Pool and Potts, 4 i.e., endarterectomy of the stenotic vessel followed by surgical treatment of the aneurysm. Fields and Weibel 6 briefly reported two similar cases of ipsilateral symptomatic carotid stenosis with incidental single intracranial aneurysm, in which they MULTIPLE ASYMPTOMATIC INTRACRANIAL ANEURYSMS/S/iowma)ter et al.
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FIGURE 1. Anteroposterior view of right common carotid injection showing 90% stenosis (circumferential measurement in two planes) of the internal carotid artery (small open arrow). Also seen is a 9 X 6 mm aneurysm of right anterior cerebral artery (large black arrow) with a 7 X 6 mm aneurysm of the right middle cerebral artery (small black arrow).
only performed a carotid endarterectomy. Because followup angiography after one year showed no increase in the size of the aneurysm, they felt "there was little risk in arterial reconstructive surgery of the internal carotid artery in the presence of an unruptured aneurysm, even though the aneurysm may be on the same artery." Denton and Gutmann 6 reported a case with a symptomatic stenosis of the right internal carotid artery and an incidental aneurysm of the right middle cerebral artery. They performed a carotid endarterectomy and after one week (repeat angiogram showed no growth of the aneurysm) surgically treated the aneurysm via plastic encasement. It was their own opinion that "endarterectomy would theoretically increase the real risk of aneurysmal rupture."
The natural history of an aneurysm is not uniform for it may: (1) remain the same size, (2) increase in size, (3) rupture, or (4) rarely disappear. 79 The increase in size may be gradual or abrupt. 10 Those factors felt to be significant in determining what changes, if any, the aneurysm will undergo include the degree of developmental defect, hypertension, turbulence within the aneurysms and degree of atherosclerosis. 11 " 14 Previous studies have shown that the pressure to which an aneurysm is subjected is equal to the mean systemic pressure and that the turbulence within the aneurysm increases as the pressure increases. 12 ' 13 A stenotic lesion causing a greater than 80% decrease in cross-sectional area, as was the case in our patient, will cause a pressure gradient that increases markedly with any further stenosis. 15 
"
17 Thus, theoretically, correction of a significant internal carotid stenosis ipsilateral to an intracranial aneurysm should increase the pressure and turbulence to which the aneurysm is subjected and result in an increase in its size and probability of rupture. This was not noted in our patient, albeit follow-up was brief. It was our opinion that the risk of a cerebral infarct in this patient outweighed the possibility of an intracranial hemorrhage from rupture of one of the aneurysms after the endarterectomy, thus dictating our initial surgery.
The risk of a subarachnoid hemorrhage, in a patient with multiple intracranial aneurysms, from a previously asymptomatic aneurysm appears to be about 10% to 20% (four to five years' average follow-up).
18 ' 19 Since the mortality from a subarachnoid hemorrhage in patients with multiple intracranial aneurysms is about 60% in the first six months, 20 ' 506 STROKE VOL. 7, No. 5, SEPTEMBER-OCTOBER 1976 then the probability of a fatal hemorrhage in the patient with asymptomatic aneurysms should be around 6% to 12%. Thus, any proposed elective surgical procedure for these patients should have a mortality risk less than 6% to 12%. Whereas the surgical approach to multiple asymptomatic aneurysms has tended to be relatively conservative, 18 -"•" others have taken a more aggressive approach. 19 ' 23> M If the patient is properly selected (accessibility and size of the aneurysms; patient's age and neurological, mental and physical condition; patient's informed consent), and if the experience and skill of the neurosurgeon are taken into consideration, the mortality rate from elective surgery can be less than that of the nonsurgically treated patient. 19 ' M A patient with symptomatic internal carotid artery stenosis and asymptomatic single or multiple aneurysms represents a therapeutic dilemma. Based on a review of the literature, this group of patients should first undergo a carotid endarterectomy if clinically and angiographically indicated. 25 
'
26 Subsequently, the course is not as certain, but if all of the very selective criteria are met, the use of one or more elective intracranial surgical procedure(s) on the aneurysm(s) should be considered. If the patient does not meet all the criteria but is still a surgical candidate, he should be followed with angiograms every 6 to 12 months. If an increase in the size of the aneurysm(s) is documented, elective intracranial surgery should be reconsidered.
R D Shoumaker, W S Avant and G H Cohen
stenosis.
Coincidental multiple asymptomatic intracranial aneurysms and symptomatic carotid
